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(54) METHOD AND DEVICE FOR COLLATING RGURE 
(57)Abstract: 

PURPOSE: To provide a method and device for collating figure with 
which an individual can be surely identified by improving the 
accuracy of collation for a previously registered pattern and a newly 
inputted pattern as the patterns at one part consisting of a human 
body. 

CONSTITUTION: The figure collating device 10 is provided with an 
input means 20 for picking up the images of patterns, control means 
30 equipped with a first storage part 33 for storing the previously 
picked-up images of plural patterns respectively as basic and 
auxiliary registered images, second storage part 34 for holding the 
newly picked-up image of the pattern as an input measured Image, 
and collation judging part 36 forjudging whether the input measured 
image matches with the basic or auxiliary registered image or not, 
and collating means 40 for calculating the value of correlation 
between the basic or auxiliary registered image and the input 
measured image. In this case, when the matching of the input 
measured image with the auxiliary registered image Is decided after 
the mismatching of the input measured image with the basic 
registered image is decided, the control means 30 updates the 
auxiliary registered image by using the auxiliary registered image and 
input measured image from which the minimum correlative value is 
removed. 
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<73— Sc« fc 5 ^ 3 ;^ 7^ , 

ibl£^^tc:>rt-r5HulEA;'3ay;tlfe»-S:*^c«^-g:Sr 

;i(0^4(o;^-7'y 7'-rstriE«S)a®ife f;i>^-r 5 SSIB A;*; 

S!l^^«0-aSrgt^bfcm^. ftllEMSbS^ik^tHufSA 

IE«|*)S®lfeiB5l5A;^)»l^^iSrftrfSttlbS®flfct b 
T M tf L T *&ife>J-r S ^ 5 ;^ y 7* t « ;t 5 r t il$ 

mi-rsAifefis-a-j^&o 

^S:A;^)Sl^^i LT^^if StFlES:*:^?^^ t SuIE A 

a«ii^»iis*-r5BuiBA;^jsy«ifeo-asr^^ufc»-g-. 

tulEA;^liiJ^^^Bul5«tbaia^fet bTmil2tti!]^lt^ 

«<^Ai|^fi8-g-;&-jfe, 

[i»*«5] Afls«:m-r'5-^W^<^-^'Jj:S*-t5 
fla-g-fwS-:5v ^T^@ A SrSaiSiJ-r 5 AifeM-g-iSB lc*5 v^T , 

mi5/-< ^ - V a^i- ^xti^mt^ 

5^1(D|5tt?fBi:. MI5A:tl*lfi:lcJ:oTtffcf-»«b 
fct5IS^-?^-vro^5rA;tia!i;e^t L-C«J^1-SI|2(0 

mm^tir-^A^x-m^^titzmm^mt. 
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tdlBSiJffli^Sli. aul5fig-^#Sd»bA;^)UfcB5ES*a 

fcJiT% Buia««(jSSkifef-^*-r5mriaA;/]iiij^^©— & 

®«i:StrlSA*SI^&id»6>3l*^L.fc:^T<^iSi^-g-t>-fr 

««oAi»>fia-a-^s. 

«fe i fcM LT 2 iHico 7 - y :Il^^$:^T 5 w- i^X^r-^ 
>^-C«^ ^ ixTV> ^, i t ^S:#®t i i-5 fS*:^ 5 |S«o A 

[0 0 0 1 ] 

z^<i^~>w^mcs-3^^xmA^m>i-r^AW'^-:^m 

[0 0 0 2] 

^^^)Sel:$^^-Cv^fcfiAro^g?K^:, 3ilffcJcA;^$ix 
fc<@A«5}tl«:tSrfig-g-r5ii{;iJ;!)> ffiASrSSSUbr 

J§|S:«rA;^-r5^troF^fcUl. *gro^S:f^ffit;^§|-r'5a 
[0 0 0 31 :iOTBg®Sr^»-r'5-oro:!^jSfet LTii, 

m^cmu-t^^ti^nt>tixi^i>o i^A^i^^iA^h^ 
5<7 r t/js-ctrv^/iv^o 
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[0 0 041 ^it. M1k<omu<om:^m\^m-3\^^x. ^ 

5fefTS$BtC|8LTIl. r#||Bg6 3- 1 4 9 7 7 6 

-^j Rxf^j^n r#iaBg 63-149777 -^j t*\cm 
[0 0 0 5] :^b{Z, 'f^it^m^ti^mA(Dinmti. 

:i o J: 5 f-ii*D* :^ fiM35f ^ o ri&g^ ur V ^ < jgJKco 

r#M^3-l 4 2 6 8 5#J ?fciffcp«BJCfa«^tLT 
[0 0 0 61 ^r-T?. J[^Jn<^Ppia;^^^;2fT 

[0 0 0 7] 

[^M^^^-r^yti^o^Sl *^^60Afe^'g^:^& 

M^:*'fe-efcor. (a) ^my<^-i^^^}sbm.^^Wi 

:^'ry^t. (B) S^xN-^->^^l&f:^t;i»^ >'n-^ 
i:. (C) S^^^lll^ A-:/3aLl.:^^.><7:)rf5T*:^fflLfc*g 
i^fz\^^~-^^n'^-t^mz<o:^'Tiy':ft^ (D) r<D 

-a: ^ 1^^- a: Sr*iJS-t- 5 ^ 4 >^ 7^ r ^ . 

(E) ::om4(D;^7^y:7^r'ffii;j^^^{-^-r5A;/:?a!l 

^^hm^\^t:.±x(Dm^^t>'^xnm\^fz.^mm^m^ 
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[0 0 0 81 tg:^. ±I5M1 (0;^x^>^(l. 

^^^->'^ffysi{-a&ur^N"^-^/(^^^A;^®J^ 

^chLT^^^b. X:*:l&^fe^A;^aiJ^^^OPflT*ffa 

o-s^^^ufc^-g^. A;^a!j;^^^^«j^l^^<t U-c 

7^ [0 0 0 91 ^/c. ±IEMf!j^^^Ji. f^-^f t;iS»Ufc 

[0 0 101 ^hK^ ±I5^^•^ — Ar«lof§(D^® 

[0 0 1 1 1 ^^^OA^RS-g^^gfi. JiBSOg&^j^^ 

ffi^^cS-:5v^T^aA^S£SlJ•r5Afe]^8'g^i£ST**>oT. 
(A) a^^<t5^-i^*iSlfersA;^^i^^. (B) ::<o 
Kti^m^^^X^}sbWi^Vfz1&^(Dy<^->(D^^^ 

fx^'efim^^m.^jSLX^^m^mi^t x^x^m^^y^ i o 

20 m^mUb. Xf)^WtKii^xmtz\^WL^\^fz.mm^<^- 

A.r*«^^ixfc*j^^^^. (c) ^(Dmm^^f)>hx 
A;^ay^^(o^-a^^^^L^c_hT% 

SA;^a'J^«<7)-Sc^«:SU^S^. fi^^^S;i^bA;^ 
LfcM*^^^ ^ A;^a'J^^ <t bil^ L^b^T (om^ 

^t>^xnmvfcmmm\:im-:5\^^x. md^(Dm^w.i:^ 
[0 0 121 ^j:^. ±mm^^mmn. m^iicmiSii^fz. 

^^(^^*<'^ — >'(0^x^^:zt^m&.tl.XhJ:\,\ 

(0 0 131 ^^c. ±m^<<^—>'\:i^ Am<Dm(D^m\c 
[0 0 141 ^h\^. iiisfisg^^^fi, mm^j:m.mx 

[00151 

[f^.^1 -^^m<DA^m'^:^mRxj^^(Dmm\^^\^'x 

\^x^m-^Atim^9L^. ^Uy<^—>'^^iibWi^\^ 
x^mi.rzm'^^mmzMi.xm^'r^o m 
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(0 0 16] -:^r. S*SSt4feic*f-t-SA;^3a!lte«o:^^ 

5o rrott. ««jSliiifei:A;^ja[|^«i:roRnTHLttiL 
^ffllSfittciS-^i^r. litba®lfejr*f-t-SA;t)jil^4feco it> 

•r5A;^a!l:^^<^^-S:^9?:^L/c^^. S*^&4fefi. 
t/MSbS®:«fe*li«t L.fc« A t A;^jBy^ifeSrtt« Ufefi 
At -i5|^-A^feT'^iV^ tltSiJ-rs i t 

[0 0 17] mm^mm^Mi-^?^timim^(D- 

[0 0 18] /ifc. A<*:^«^-t-5— g|5(D/-«j?-:/^^ 

A;^aa«ifei:©ra-^S[mLfc*agi 

fiSfcS-^v^T. S*Sgt^{;i»f5A;^aiJ^^<^-S:* 
fc»^-S:Sr*iJ^-r5o wi-C. S*:SSt^fe»cM-t--5A 

[0 0 19] ««)S€i«*s<@*lc«tfeUfcSI!S(D 

[0 0 2 0] ^•'^-^^jsAraojjiw^ffifrjg^^ 
[002 1] ^h\^. ^^^mammi^fimm-Q^Tr^ l 

2 ig 7 - y ^ ^ 5r ff 5 1^ > X ^-g- A/ T-filfig ^ 
[0 0 2 2] 50 
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^ro^^T, 01 'SV''L01 8S:#^LTS^iilB^;lSi?g-r 
[0 0 2 31 y^nmm(oK>ssm'tmm-i.. x^^m^-t 

^i-5:ii:{;iJ:t). fflA«ritS'J-r5*tiK^^^«i: Ur 

[00 2 41 01 jii^i- J: 5 x<^m^^m. 1 0 tt, 

JiiK*«^i-5A;^^S2 0 JgJR^JCjIt-r'SS^R 

wi^S3 o t. jtst^jdW-rsjfeffiKsi^sriifT-rsfis 

[0 0 2 5] 01 StJf0 2 J; 5 f-. Xts^Wt 2 0 

(o o 2 6] A;^#g2 ocogfef^^ji, masrooN, o 
FF4rf9:^-r5mJS;^-l'3'5^2 1 a t. |giRlfeli*l"f 5 

c ^f^#O^SiJ='-K^A;^-f-5*-'K-K2 1 d 
Jftf^#coJttr@SU-C»;a-t-5jy-1' K2 1 e iSr^ 

[0 0 2 7] A;'J^^2 0(73^^^14, ^^roib 

^^^-r^ — ^' 2 2 aXlJtLED (^^t^^-T ^i"— K) ^7 > 

7-2 2 bt, -S^-a^f^rom^^JiiK^fDM^* 

t'w;^:^^' 2 2c t*■g■^T•v^5„ 
[0 0 2 8] *fc, A;^#S2 OfOWti^H:. Slf^*dS 

A;^)L-fciaSiJ='- F^Sim^^S O»ct±|;0b. mmm<o 

:^ h5r|ffl^bJt-h-Cglf^#;iSA;'3 LfcmiKtfeSr*J^S|l^S 
3 0 t;ia;^i-r SP^as 2 8 t Sr-^^-CV^S. 

[0 0 2 9] A;^#S2 orojt^jRfi. wai^as 

2 3 ;4»f, A;^ Lfc)Klb^t■^^wS'^V^TfiS?g)t€rl8^-^S 

)t212 4*^e,AAtLfcfigM)tSr±SML, ||f^#«Jg;ds 

fcfla5g3tS:iB!l«3tt LTWIt-rST'y XA2 5 i:, r<0 

)tl^«r*rt> ftif S 4{@wq^§5$ 7 — 2 6 a ~ 2 6 d t , 
ri^e>¥S57 — 2 6 a~2 6 d }CioT3l*^JxfcSl;g 
3tSriDlgS:Lr-=E:ro^iRIIS:««t--5@STV'>X»2 6 e 



T 

>tLTfi3R«Sr«mi'f 5CCD (W.^^^m'T-) 27 t 

[0 0 3 01 mi ii^Tjk-rx b tc. un^^ 3 0 

3 1^. A:^^lfe2 0;i^bA;^L^afef^*o!aSij3- K 
%CPU3 l(CtU;^li-5t 

O (Atb;^) -Y — :7ai— ;^ 3 2 7<ti^WL20t^ 

7^^^^) 3 3 A;^;^S2 0;!)^ibA;^?Ufc}§»:^Sr 
5^ t^zi. ;^ ^ y ;^^(;iS-^v ^TS«Wtc*&jfi^-r 2 

OlSIS^P. PM h^t^y ) 3 4^. Xti^Wc 

2 0-^HD3 3^fcftPM3 4 b A;'? b/c 2 <@(^)Ji|j: 

So 

[ 0 0 3 1 J Z^:^, HD 3 3 ft. 
S<5V^TtlJ^9^■rTV^5IE«^H-efcSo rcOHD3 3 

[0 0 3 2] PM3 4ti. >plJ;tf^^»4Mbyte * 

1 {SOj=gg^^tc6 4kbyte t) S T 5 :i ^ 
J:oT*;^6 4<@<^a!l^^**&jfrt-r5IE«^gT*fc-5o 
:iOPM3 4;6^ibFM3 5 H@(^fg*S:^SrteiSf S 

««J;ttfjK)4 Cm s T*fe5o 
[0 0 3 3] ^^c. FM3 5 fl, -Bfilx-J^Sie 4kbyte 
*fcft 1 2 Skbyte ^^-^6 VRAM (fc'T^;^ • ^A) 
tX^Xm^^iX. 2 5 4 X 2 5 4byteC9^lx^>^^— 
• 7^-^ t LT 1 ffl^fcfi 2{@(^)}§«fc^^t&jW-r5l5tt 

[0 0 3 4] ^btil, K!>^T 3 6 2S(0 

* Ji^-S^ W^-r -5 t> (Z) T -So 
(0 0 3 5 1 w^Tv Xti^Wt2 Ot^h^MZ 5 {Cjlg^Jc 
T^f^-t^^l^m-t. L I FO (^Aix^femb) Sri^-CP 
M3 4^^Jl(g»:^&^^rt^^^So ^fc^ HD 3 3 ;5>A> FM3 5 

L I F0:&^TPM3 4(::|ll0C*&|(rt$tt. PM3 4<D^ 

5o FM3 5 tcs^^i^^^^cfiMa^^ 
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J6«ri¥t5tt|-rK(cf;i, ^-f PM3 4Sr«l^-r'6o' r r 
-C. PM3 4 tC^^^txTVN/^;6>ofc£*:^&^*fcH 
M%^^®tCOV>T(i. ^V^THD 3 3 ^;^^rSo 
C0fci6. PM3 4 ftV^t?fr*5=¥-r ^ y ^ LT^ 

fg-rso-e. FM3 5;5^b^q^U^W^i^sa#^5^v^fi3K 

ho 

[0 0 3 61 Hi RXfm3\Z.^i-X 5 tC. fip,-g^^^4 0 

(u— if . ij^xf K) 4 1i:. Z<Dhr> 4 lib^hmk^ 

7 — 4 2ai:. ^ — 4 2 a jcJ:oT^:*^n;^c 

4 3 a i:. M^^^ 3 0 (DZ^ U—J:. y< ^ V 3 5>6^^A;^ 
U;fe2<B(DJt$S:fl^^S:^-r5i ^ tJ-. ^N->^^^-4 

3 a ^mm\^itu-^yt\cMvxm&\^m7r:\^tz2m^ 
S[|^«{c:^^£;bfc^P^#^rSii$it^ LCD 

20 [0 0 3 71 :i<^fiS'g^#S4 Ott. LCD4 4;5^feaW 
Stty$:w-if^tc:7-y3i^^Srff 5H*f i^:^XS¥4 5 

ai:. ::coBJ>f 1^>^XS¥4 5 a ;5i^f>mi^$tL;^cU— if^ 
^|lll»cSMUT-=eo^K^i^l9 *tf -5 3^@CD5F®^^- 
42b'-'42d^, m?>¥®^ ^ — 4 2 b'-4 2 djC 

^a^-rS^^-^'^ 7--4 3 b?rSjiibT^;!)^ttfcW 

[0 0 3 81 ^<om'^^^4 Ofi. ^ — 4 3 b 

"CS#+$ix^U-if^«r3ig-rS^ <b t>Jc, SLM4 6 
TS#^^nfci/-if^^Stt^^xN-:7^ ^-4 3 b 
z.<Dy'^—y%'7 — 4Z\^\^X.^xm^t^f\.fz.y^—^% 
y ^^^^frpffljff i-'>'X|¥4 5 b i:, z.(om^ 
U>Xm4 5 b;5-^m^b^U-if^S:|ill2fc^^bT-^ 
O^^S^W»9 ftlf 5 3M(^^ffi^ ^-4 2 e - 4 2 g 
ir . 5]^^ — 42e-42g}:iJ:o T^/j-ttVc 

l^-i^^€rS:>tLT-=ei9^^S^>gltl:i-r'5CCD4 7 ^ 
i:^hlc^/uXm^^tiX\^^ho 

[0 0 3 91 ^c?:J3. LCD 4 4 ft. A;^^S 2 O ib A 

tii.fc2m(Dmf^m,^mm\cnm'rhh(ox;hh m 

4 (a) #J|«) , 

[0 0 4 01 ^fe. SLM4 6(t, ® 1 ^ 1 <0 

LT^^^ix. Mm^^^m:7 ^ t L. 
T^BgfSffitaiESSMS LM-efe5o roSLM46-C 
ft. LCD4 4;6^?5HJff U>'Xp4 5 a ^:^^LT2g7i)^^^ 
5^ yc:U-1f^. ■r^<tt>'t,g^5^;e^^Oi,^j^^:fl3j^^;j;L.x 
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i-5:7-y m^ftgasife^iag^-^s (1^4 (b) # 

5>*fc*tiSUi^c{&ffl^P«rSJt5o JO 

[0 0 4 1] CCD47Ji. SLM46;6^^H 

^U>'Xi¥4 5 b^^LT^;6^ixfcl— tf^t. -r?it>1b 
L C D 4 4 ir^^ b^b 2 <@<?5ji*S:fl^{C*rr5 tSii^O 0 

^yt(Dyt^^^^m'r^i><o'vh^ (c) # 

[0 04 3] as ic^-f J: 5 FM3 5 (D^S:dS 1 2 
8 kbyte T*fe5®^. FM3 5 . ^» 6 4 kbyte 

-C. HD3 3^:rcti:PM4:6^bic^ttJ^tl.fc2ffl(DfgJK 

—^\cW&^i\.fL2i^(n>^-&U (^^TEI^U/t) {cJ: 
OTFM3 5|;i#t5Z.^ix5o ^<r>fz.rh^ FM3 5Ji. 
2ffl(OjgJKfeOx-^$'Sr^tb-€tVP<^!;^flKa, /3t^|^ 
^(-Ifrirt-rS (05 (a) #fiS) o J^V^T. FM3 5;ei> 
f53l1^(?5ai»9St^W^ixfc 2{@cofi^^(^7^-:5'{t. 1 
*CO*SiSS (^iSTia^L^c) (Cj:oTLCD4 4(C|| 
^<Ol^}b^ LCDD4 4tl, 2<@cOitiS:^ 
Srl^^Jc^^f^ (^5 (b) o 

[0 0 4 4] EI 6 FM3 5(^^a:a5 6 4 

kbyte -C^^J^-^. L C D 4 4 <75 ;^ ^ i; fj:, ^46 4kb 
yte Sr^-r^ 2fflo^^y®«a. i3^c:5>#J$^^TV^ 
5o HD 3 3 ^/cJ:iPM3 4;i*6>Jl|I^5c^^a* 

FM3 5Ji. 2<@OjgjRife(D7^->5^<S:S^«t;i*&jjrt 40 
■fS (126 (a) #fiB) ^ jggVNT. FM3 5;6^bli|l^>CSE 

^a$tb:rc2fS(;:)ftjR®(757^-^fi. r^s^-tx^^r Ki^;^ 

*ft (ll«SSl/^«l"e0:^Lfc:) dJioTL CD 4 4{C* 

l^^fc^^-t-^ (me (b) #fiB) ^ 

[0 0 4 5] 7 tc^-rj: 5» FM3 5;65:/://^y<5' 
<i: LT^ae 4kbyte Sr^ff 5 2 fi(?D:7 — ^ y 
a, /3 ;6^b«^^?tLTV^5^i-g^. LCD44<?57«^y 
tl. Sfl:6 4kbyte SrWrS 2{BO^^yffl«a, /3 5^ 
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5>S»J*tfrv^5o HD 3 3*>cJ^PM3 4;5=^?> 

nll^^cS^J5^^±lSi^fc2ffl<ofg8:«OT'-l5'^l. i^oj^^ 

a, ^ {-^i^-^i^St5Z.^i^^o ^<ofz.^^ FM3 5 

2m(on^^(o^-^ ^m^m^^^-t^ mi 

(a) #^,) o JRV^T. :7U'-Ap<^ya. 0d^fcH||»: 

Sc;^^tH$t^fc2{@(?5SI|:^^cD•7^— r^-fe:;^TKi/ 
|llS3Jc«g^3i*tb5o 't<Ofz.^^ LCD4 4f:i. 2ffl<Ojg 

^^'^'^mm^^TY^-t^ mi (b) , rrT% H 

D33^fc:JiPM3 4 5>— :^<^ :7 A p< ^ y HB 

^ L C D 4 4 7« ^ y 1 fi<^5}t3R««:eiei 

•rSw^tCj:!^. HD 3 3 ^fcfiPM3 4;6^P>LCD4 

[0 0 4 6] *^1iS«?iJ<??f^ffl(COVNrm5^-r5o 

[0 0 4 7 ] Kmm^mw i o jt^^^s*i&®^ 

5S*^i- ^ r ^ J; o T »f^-t- 5 t -e 5 o 
[0 0 4 8] /^ib\ S*^^«LS{;ifi:. 

[0 0 4 9] 0 4tc^i-i:5f-. ^-r. af^#;asmag;^ 

^2 0. *Jia#^3 0&U^^,^^^4 0 2j|SJg®^||*6 

>^f^5^:7'i 0 o^c:^^T•r5o 
[0 0 5 01 J^V^T. :y >^ 1 0 0 "Cfl. :^&'=e— 

#(^S[^^#:Ja5p< :yir — i/^T"^ 2 2c {ci-S 

^-r^o w^T. ^V^mti^mM^^-Yif^^^ 2 1 b^il 

[0 0 5 1] J^v^-c. ;^'xs/>^i 6 0"Cfi. ;^:7'u 
-l' 2 2 c tcfig^^- K. ^fjiioibmf^m^mm^mrf-t 

n 0 ofii^frrso 

[0 0 5 2] ia9S:t/g!l Od^i-J: ^T^^yy^l 
1 0"e(i. ;^xrx7'l 2 0 — 15 2t^J;orS*^®*a; 

[0 0 5 3] ^-f. ;^X2/>^1 2 0-Cli. faSU='— KiS: 
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[0 0 5 41 JKv^T. :^'7^s^:;?^l 2 l r-fi. Slf^#;dSA 

nXV^S^^. :^"x:y>^l 2 2^;l^^T-r5o 
[0 0 5 51 ^V^T. X-T^^;/:?^! 2 2 Sf^^^^A 

3 4*y£:ftHD3 3 {;i*S«rt *i^TV^-57='-^ T*«^ 

[0 0 5 61 J^v^T. 2 AXVX. :ff-< V2i 

c LT >^ y X A 2 5 ±tcJgiSrt8:B'r 5 r t 

^^f^*t;iS^-r^p^ 5^ir-v^^7^^ 2 2 c 

^^b. *ai2 4;J)5,-S;|:j-f-5o w^T% ^Y^^t^m^':^ 

!;XA2 5±t;^tS:aLfc«^. 2 6^c^^T'r 

[0 0 5 71 :^0<h#. ^212 4;5-ibtl:J|^$tLfcfi^.P.g^ 

f^. :7^y XA2 5(7:)ryxA®-rfi)R#^g®?i5-T?H:^s 

^—2 6 3-26 dS.t;^®^W>-XS¥2 6 e ^r^LTC 
CD 2 7 lC:i:oT«ltB^tl.5o wOC CD 2 7 ctoT 

[0 0 5 81 MV^T. :^'r^y^l 2 6 T'fi:. i^a^iS:^^ 
[0 0 5 91 ?i*5. l?T/^^Tbfc:^^v^5^>^l 2 4-Cfl. 

xy XA2 s\^$(^'t^1^(DWiW^m^W^^^^^:Lb 
SrSf^#tcS5R-r5p< yir-v^^T'^;5^Xu^ 2 2 c 

^<^A;^a3a£^SrFM3 5S::ft^bTPM3 4 f;:JillJc*S-*^ 

[ 0 0 6 01 ^7^5^X1 2 STti. 2f@<DA;^ 

aO^ted^ ^ /,c 5 m^-g- P M 3 4 t;i»ii5ft $ tuT t > 5 
7^-^4^;d^bilS^L. ^v^yXl 3 Ofc^fi^-r-So 
[0 0 6 1 1 ^V>T. ^T^rxXl 3 OT'fl. 2(^6080:^ 
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A7«^y 3 Steili^L. 3 2{;iJ^ff-tt 

[0 0 6 21 ^1>T. X7":yXl 3 2 r*ti> 2fi(DA;^/ 
fi!)^&^FM3 5;e)>ibLCD4 4 tcfcti;^ ^-^Tf^^JClM 

mid. ;^'7"'>'Xl 3 4 {c^^T-r^o 

[00631 ro<bt. LD 4 1 ^ ^ — 4 2 a 

St/^N— 7-4 3 a Sr^M.r LCD4 O^Si^Lfc 
w—if^tfl. LCD4 0^Sr«^Kr5*«St:i^^§ix:fe2 
7^7 ffioA:;^ay^^tc^iJ;ufc^p^Sttfc^t;i. M^ui^ 
XS¥4 5 a lcJ:cT:7-y oi^^^Sft, ^®^^-4 
2 b--4 2 dSrrft'LTS AL4 6 tc: J: o Tie&$tL-5c 
[0 0 6 41 ^hK. LD4 l;6^e,5iz®^^^4 2 a, 
^ ^ — 4 3 a , 4 3 b ^^ft-LT S LM4 6 T*^lt 
. ^tb/cU— tf^fi, SLM4 6^«^i-6f«fst^l5^^ 
tt:fe7-y :n^^^jc^iSLfc^^4rS:ttfc^tc. 

^ — 4 3 b ^^hLTfflSfi-'>^X^4 5 bJc:J:oTlf 
T/:7-y in^^^Slt^o -^LT. tiH«oo»c^#fi 
liimix^ 1 »C*cO— ^pS^: ^ — 4 2 e --4 2 
gSr:;hbTCCD4 7^cJ:oT«lm*i^'5o 
[0 0 6 51 :ioccD4 7{cJ:oT^®^«IU:fci»: 

(^^^y^^ K!?air 3 6{i. 2<@oA;^iia^^(o«a;z^'a^ 

So 

[0 0 6 61 J^V^T. :5^7"5/Xl 3 4-efi> 2l@OA;t? 
a!JS«^;6^b:^^5«a;^'g^t>-^i:LT. PM3 4 tc^fejjft 
r V > 5 ^ T CO A;^ ^ ilS^ L T V ^ S ^ *(J 

5o w:i-c. ^TOA;^ffl^^^^fc^S^UTv^7iv^:^ 
:^7^5/Xi 2 8tc:#^Ti-So ^TcoA;^ay^ 

[0 0 6 71 j0^V^T. :^-7^>;/Xl 3 6 T'fi:. ^A^^Mm 
m^m-r^^^L^tc^mm.^it^l.. ;^^:yXl3 8tc 

[0 0 6 81 ^V^T. ;^-7':yXl 3 8 T'ti. PM3 4 {Z 
40. *&JW$ttfc#A;^liSy^«^. S:*:^^i«^ LTHD3 3 

[0 0 6 91 -<^<t 5^<f^*^^^fOfT«f^^^tT5^ 
(a) tC:^fct5f-> HD 3 3fi:t/PM3 4T*li> — o 
5^? <BoS*3iEI^^4r@5feJiS{5iL{;iL^c:d5oT*&iirtr'5S*^ 
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[0070] ::::t% mi 5 (a) iiCTj^-rx o f-. Xti 

ai^tfeA. B, C}55Ml|JcS«§tt/c«'g^. 017 (a) 

bfc^iiSfiSH. ^tv^tb8 3. 0, 8 4. 3, 8 1. 3 
tJfPM3 4(^>S*^»tl«tcfeS^-r5o i-?S*3*>. A;^ 

ffl'J^^A, B, 0(D^%mm^. ^tL^ttm2{4. ^1 
{4. ^3te-Cfe5(DT?. A;^ffly^^A, B. Ct^^tt^ 
ixS*^®j®«R2, Rl. R 3{C*&^^ttSo 
[0 0 7 1 ] -^UT. ^xtx:?"l 4 OT-fi. K2 1 

€r$feff#t;i^*i-5;^ :y-fe-v?^x^:^>^U-Y 2 2 c J;i 

y XA2 5 Ji(cK«bfc#^. :^-7^^y:7^i 4 2{;i5^fTi- 

iU^&f^i. FM3 5tcai:/j^ti^o 

[0 0 7 2] ggVNT. ;:^-r:y:7^1 4 2 T*ti. Wk^^t^K 
ti KJe:^+«U:rcS*Sgi«Sr PM 3 4 ^fc 

fiHD3 3{-*&W^ixrV^67="-^^T*1t^b/cm. 2 
ffl S;*:^^* ^ (1 A;^ fflO^^;6> ^ 6 ^a^-^ ^ 
jlJ^b. :5^7^5':^i 4 4t;i^fTf 

[0 0 7 3 ] 3^V>T. ^^X^/:?"! 4 4-C(^> 2ffl(OS* 

^^^^ fc A;ti hf^^ ^E^^-a^ibi^ 1^ >t 

14 6 K^n-r^o 

[0 0 7 4] jg^V^T. ;^7^iy:7'l 4 2<B<^S>(5: 
^l^^^:rctiA:^?iy:^®^FM3 5;5^f>LCD 4 4 {lltti 

7^5/>^l 4 8{::^^T•f5o 

{ 0 0 7 5 1 ^V^T. y':^ \ A oX\'X^ 2i@(7jS/4^ 
^&«^;rctiA;^ay^^;6-^?irS*a^^t?-^^ UT. P 
M3 4^fcHHD3 3fc:^*^StLTV^5:^T<OS*#fia 
«feSr;^A*ay^«Sr5i*^bTl/^5d^S^;&^S:fiJ^i-5o r 

t^^^v^a'a^, ^^T^^'T'i 4 2tc^tT-r5o ^t(o 

S*#S,«XU5A;^»ao^«*K(-3lS^bTV>5®^. ;^ 
v^5/:/i 5 o^:l:^^T■r6o 

[0 0 7 6 1 J^V^T. ;^7^:y>^l 5 0 T'li. ^^^^^ 
XU^A;^ ay ^&3i5 tb^ixWr 5 b fcffi gilS ItK 
:^7^!/^l 5 2^;l^^T■r5o ^^^BgSffi 

c^|i|l/?tc^/£urS;*cS®^Xt5A;^jffly^«^y- h 
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[0 0 7 7] gEv^T. ;^ 7^ 5^:7^ 1 5 2 -CJi. 
*fcllA;^afl;&«*. ffyS:/j^S*l&®«t LTPM3 4 
^^T/HD 3 3t^*&*^L. WmjOS;^^®«^M3Sr'5o 

[0078] ^^S*^^^(^Mtf 5 

fi. fy;t(^i5ctc^-r«t StdHtr^tL'So ci^-c. li] 1 6 

(d) t;i^-r<J; S:*:^S^®A, B, C;65^tt-^ix 
HD 3 3 ^yhtiPM3 4(^S*^^^«R 2. Rl, R 
3{cfe^$ti.. A;^ay^« J;65«^^;h./c:»^. El l 8 

(b) (c^r<t 5t-s*iE®&i:A;^ay:s«i:(or^-c3i 
^^^A, B, cs.t/A;t;ay^«^j;65w-r5¥J^u;rcta 

SHeHs ^n^n8 4. 3. 83. 8, 82. 3, 8 

6. 3-C^5e 

[ 0 0 7 9] ro^. ¥:^b/i^@P^l^?^jlIlfirt;lS<5v^T 

«r^i- e <o * ^:feS*l&®«&t5A;t^ay^««: H D 

3 3&t5PM3 A<omif^^mi^m^^m'^^o -tf^^ 
^*^^^A, B, cRxj^A:fj®m^] (om^mi^L 

so ^mmi$.R2, R3, R 1 (w>f&j^^tT.5o 

[0 0 8 0] mil /^V>b 1 4 (c^-f-J: 5 {-s 
1 7 OTfl. ;^7^iy>^180~2 28 J: o TM'a'*J;£ 

[0 0 8 1 ] >^v":y:7^1 8 OXn. m.m=^ - 

A;^t"6 w ^ ^^f^^{::S*t- 5 ;^ ir- v^^T^^ 
W 2 2 c{;iS^i-5c ::rr% ^f^#:d5=^-5K- K2 

1 d«rfflV^TSSSij3- KS:A;^L.yh#'a^. ;^7^:y7'18 

2 ^c#^fT'5o 

[0 0 8 2] ggV^T. >^7^^/7"l 8 2-CH. ^f^^TJ^A 

(iHD3 3(;i|SM*^xTv^-57^-^5^4'"C«im-r5o :i 

T\ mmm:^^mmmm^thx\^^^j:\^^m^. m^m^ 
m^titimmm^M\.xA:bm^i&^m^^^f^mt:m 

[0 0 8 3] jgcV>T. ;^7^:y:7'l 8 4 T*f±. V2 1 

c <o?gt^(c»/j: ur 7" y 2 5 ±\Z^^WtW^^ r <b 
^g^f^#t::S*-r6^ — v^S:7^^>^:;?^W 2 2 c 
50 IB^L. *M2 4;d^^jla'i-5o w^^-C. Slf^#;)SJgSrX 
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5o mJ^EL/c>^7":y:7^1 2 4, 1 4 0 ^ I^StC-L 

T. A;^sy^^ii. sy»^S3 00:7 w-j.;;«^y 3 5 
[0 0 8 41 )^v>T. :^ 7^ 5^:7^1 8 6TJ^. j|f^#:asA 

[0 0 8 5] ^v^T. ;^7^^/>^i 8 8"Cfi. A:*iiy^lfe 

[0 0 8 6] MV^T. y^y'y^l 9 O-Cti. A;tlSfl^lfe 
^U^#M^*FM3 5;6^e5LCD4 4 (;iaj;^; $ii:T[^^ 
tcstfe^yL/biHg-e^^b. fu^^L:^^;^^^^^:?^! 32. 1 

[0 0 8 7] ^V^-C. :^'ryyi 9 2T*ti. A;^JZl!i^^ 

^V^^^. x^:y:/l 9 4^:l^^Tb. 
f^^^^T5^^^^^Ti-^o A;^;S!i:^^otll8fiS 

[0 0 8 8] m^X. :^y'y^\ 9 T^ilU'^^ 

10 0 8 9] J^V^T. 9 6-T?Ji. Sf^#2J|SA 

;^ b fcSasiJ =3 - K t::f+» L i^Mi&S® « <£r P M 3 4 ^ ^ 
JiHD 3 3(;i*&jW$nTl^S7='-^'4''X?«l5gf -So w;i 

[0 0 9 0] m^^X. :^^y^\ 9 8-CJl. PM3 4 
^«ft^tt/cA;(3jSiJ^«^. «i&l^®1fet LTHD3 StC 

fej|?^f5o HD3 3{C*&*ft^ixfcfflSj^^^ 

[0 0 9 1 ] - CD J: 5 ?:^M*l&^&oSf^fP^£?r^T 5 
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5 (b) S*l&fi^l6A. B.* Gifis^^-tt^ 

ttHD 3 3fi.t/PM3 4 0^::*:^^®^R 2, Rl, R 

3tc*&^^n. S*^^«AJc^-r^A;^SJ^^D(^M 
-g-^^^^gjU^c^-g^. A;^aa:^«D^HD 3 3&t5PM3 
4<3D«|&1&®®«C 1 tCftS^-rSo 
(0 0 9 2 1 -^br. :^'rv^2 0 0 T*fi. ^M^t U 
PM3 4^fcfiHD 3 3 l;i*&^^ttTV^5±T<DS 

x\^^^m^. :^v-yzf2o 2\^w<f\^. 
'^^ixtL^mm^nx^xKtimm^^m^-r^^m^m: 

[0 0 9 3] ^V^T. ;^-r :y >^2 0 2 TJi . 
til.fz.mL%\\^— Kle:#^LfcMSb^ittfetrPM3 4^yt 
I±HD3 3^;l^&*fl$ttTv^:57"-l5^4'"C«^5g-r'5o - 

'&^i^.t:,^mm^i^\.xK^m'&^^m^^^«mi:m: 

[0 0 9 4] J^l^r. >^7^:y:/2 0 4 T*f:i. Slf^^^^A 
;^UfciaSiJ=2- Kt-f*^Lfc«ii3^®^^PM3 4*fc 
fiHD3 3(C*&**3$tlTV>^v^-^$'4'T«imb:^c«. « 

[0 0 9 5] Jg!V^T. >^7":y:7'2 0 6 Tfl. A;'jaa:£^ 

^iJL:fcEfiT?FM3 5tc*&JiWb. ^"ry 2 0 aitz^n^ 

[0 0 9 6] j^v^T. 5/37^2 0 8 Tfi. A;^aiJ^« 
Sr5#S«^FM3 5j2i^ibLCD4 4 ICHJ;^? ^-^TIrI^ 
(;i^^iJL/cgHgT*^^b. mj3£gbyc^T^:y:7^1 3 2,1 

4 6, i9otmm::i.x^^^^mm»i:n^tc^ 

tw, :^'r y-:f2 l 0^c:^^T•r5o 
[0 0 9 7] ^v^T. ::^'rvzf2 1 0 "CJi. A;t/a'j;£^ 
35 5 W r ^ ^ U fc ffi la fit ^ ^ a6 ^ ^ ^ ti. fcia 11 ( c: ^ U T 

[0 0 9 8] i^V^T. Xx:y^2 1 2T'Ji. A;/:Jil!j^^ 

t^m^&^<o—^t<Dm^<o^m^m^\^^x. sf^# 

;dSft|ic4riPdi!)l^fiiL^<BA{c-ifcbTV^-5i:*J^L. :^ 
x:y:7^2 1 4tc#^Tt-5o Z,<Dt^. K :^ T 

[0 0 9 9] j^V^T. y^'Ty^2 1 4-eii. Sf^#;&SA 
^PM3 4^ybHHD3 3lCfe*A^ttTV>-5x-^fpT' 



(10) 

17 

[0 1 0 01 3gEV>T. 1 6 "CIl. 

10 1 O 1 1 j^v^r. :;^'r y^2 l 8 t?H. 

c^— oi:^FM3 5;i>^bLCD4 4 dtti;^ $ •^riRi^tC 
^^iJUytgBfiT-^^L. 3 2, 14 

6. 1 9 0. 2 0 8 ^i^«jcbr>t^^WfflBaiii»Sr?To 

fz.m^. :^7^ >'>^2 2 0(;i5g^tT-rSp 
[0102] J^l^T. ;^7"5/>^2 2 OT-fl. 

D3 3t;it&^^tbTi^5^-rt7^S*^i^^. 

-c. ^TcoS^iEi^^. Mgb^^^^t/A:^iiyS^^^ 
;rfig^^UTv•^^c^/^^>g^. :^5"5'>^2 i 4^c:3^^T't-'5o — 
:^-CoS*^^^. Mi^^a^^U^A;^a!l^&SrfE 

[0103] m^X^ Xx:x:7^2 2 2 T*(i. MitjlE®^ 

s:i5A;^ay^«;6s^tt^tt*-f-s5]i^uyhfflgaia^it$st 
(^]iISi^tc^iS;brffia^^^^u?A;^?iiy^«^y- h 

[0 10 4] m\^X^ ;^7"5/y^2 2 4T?Ji. ttS&S^^ 

S-t/HD 3 3{c:t&*^L. «mj(7>ffia^^^^S^-r-6o 

^0^|^V^Tfffc:^.Cffi§b^S^^^^K-r5o ^fc. HD 3 
3tc|&^irt$tbjtM«jS®&(i. iaSiJ=^- Kt-^J^^LT^-y 

[0 10 51 ::.<o^ofi:^m^mm,<D'^1g\^'uo^m 
fi> W;ttf^>c^c^t-i:5^-II^T*i^5c rr-e. ^15 40 

(c) lc;^-t-J:5J-. S*S®«A, B, C&t/ffift^ 
^^Dj&SJ^tb-^'ttHD 3 3^t5PM3 4 (^S^^^^Sc 
R2, Rl, R3SLr5M«J^^^J^C l{C*&iirt^tt. M 

Sb^&« D 5 A;^ SiJ^lfe E (om^is^m.^ l.ftm 
mil (b) S^S^ffiXl/MSj^ 

^^o-o <^ fflgb^^^5.t5A;^S'J^^(r)-o ^ 

i^tzm^^t>itizMvxmmm»^m^mm^. mm^ 
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mmn. "ttl^ethSO. 8, 7 3. 0-e*>'6'p 

10 1 0 61 ¥*&Ufc4SB8^iS<o|i|Sffi^;lS<5v^T 

^«^HD 3 3^ytillPM3 4 

S:t/A;^JI[|^^E;d5^tL^tL«i!3l&S^ffi«C 2, C 1 

[0 10 7] ^/c. ::w-e. 0i 5 (d) jc:;^-rJ:9 
m:^^m^A, B, c^u^M^i^sffeD. Eds-=etb 

■^tLHD 3 3^t;^PM3 4(Z)^*^^M^R 2, Rl, 

&L&xj^mm^s^m\^M'r^A:hmm^F<om^7b^±x^ 

[0 10 81 mi e (a) (C:^"f-J; 5 J-s 

g^fifeA, B. CXt/ffilJll^^^D, EdS^tt-^ttHD 3 

3^U5PM3 4 CDS^^^^ISR 2, Rl, R 3 
l&^&^^C2, Cl\z^^;^ti^ m:^^^^C\zM'r 

^A:tim^^G(Dm^i)^^^i.ftm^. mi? (c) 

^^^i/A;/ja[i:^^(^-o ^ ^m9ii.tim.^^t>'^{cM 

^T7A;^il!l^^G;as^t-^^*&LfctSli1iS[i, -^rtt^ix 
6 8. 0, 6 0. 3, 5 3. OXh^o 

[0 10 91 ^^i.fcmmm<omm^m-3\,^x 

^^^HD3 3^fcfiPM3 4 CDffi|b^^^^(C*&^-r 

^mm^^fi^timi^. ^20:. m3ffi:Tfe5<oT. 

^^Cl, C2, C 3 (c*&^^ctL5o 

[0 1101 ^fc. :l:lx\ mi e (b) izTjk^x 5 

S*1^S^^A, B, CRXfmm^&^D, E, G;dS 
-^tb^tLHD 3 3 ^/c{iPM3 4 0£;*:^®®^R 2, 

Rl, R3Rnmm^mmm.c2, ci, C3t;i;^^^ 

tt. S*S®^Btc^rSA;^fiy^^HcofiS'&;65^:5bb 
/c4i^. HD3 3SI5PM3 4(DS*^S^«5&i;t«S& 

[0 1 1 il ^ mi 6 (c) ^ZTj^-rxol^. 
l^l^tfeA, B, CRXfmm^miSiD, E, G:65-^n-^tt 
HD33*fcfiPM3 460S*^iSffi«R2, Rl, R 
3S:I/Ma]^^^«cC 2, CI, C 3 M«J 

mi 8 (a) MSj^^^^A;^ffiy^«^ 
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^^^i.timmm\^. ^tti^tise, 7, e?, 0, e 

0. 0. 66. 5"Cfc5o 

10 1121 ro^. ¥^L;fe^allfitolIH^^:(^:S-^v^r 

^m'r^h(D^m^tzm^^m^Rxfmm^%:HD 3 3 

mm^m^E, D, Gfi:U5A;^a(I^^I(^ffi5feJSfi[f:i^ 

J|!3l&^«E. D, G&.XJ^Xt)®]^^l t^^tl^tl^^^ 
®^«C4. CI. C3, C 2(w*&jfe^^tl.5o 

[0 113] -^Ur. :^^yzf2 2 6-T?fi. L 
T. PM3 4^fcliHD 3 3 J;i:fe*^^tl.rv^6^T(7)M 

Tv>5#^. ;^x5^r2 3 2^;l^^Ti-'5o 

[0 1141 gcV^T. J^7^5^:/2 2 8T*fi. A;^fi!l^« 

^ - a:jt ^ W -r 5 o 
[0 1151 w(?:)<J: p T^^AifeM-a^Sgi O;d50i)^l^a« 
^(c*|-r S AiSm ^ «^3S^ 6 i?) (cfij;^ $ tvT V > 5 » 

^ffi/N-K^7:nr 3 6;j>^e>^a5;^si (IEI^L7^^v^) 
[0 1161 tsiio^ *^JS^y(c:jov^T. y<^ — i^m^:^ 

'Opt. Eng. , vol. 30, no. 12. 1991' 

\^^(DX. ^m^ntl.Xy<^ — >'iDiML^m^^t7!}*^X^ 
[0 1171 rr-e. *^p>gf:i±ls^iSfi^yt;iPfi^ix-5t> 
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[0 1181 m^its Jllall^s«il^il:fev^T^i. a«c^« 
^^^-^<Dy<^-i^tLxit. mx&jf^m^^-t^h 

[0 1191 ^tz.^ -hiE^JS^!i{c*3V>Tfi. ^^i^'-^^fiS, 
'PRU88-83, pp. 65-72, 1988' 

ti:t*\zmm\zmm.^tix\^^^o 
[0 1201 ^ib\z^ ±mmmm\z^\^^x\t^ mtc\z.A 

tJ^^ft—^iDt^fA^\cMl.x^<d' — >^i/^>^:^^ 

(Dmnscm^ML'Xm^^rfo:^m. \^^t>^^^^m^m 
^mi^m^^m\zm\^x\^^ r#5B^4-2 2 5 4 

oe-i-j t^if\z,um\z^m^ixx\*^^. 

[0121] 

xmm^:}j^i^'(i^(omm\ziio\^^x\±. A^^it^i-s 

- as ^ ^ - >' ^ i6 li tfe L T It ^ (?5 ^ < ^ - CO ^ 

5o r^T. ^^''^'^5^->^^i&f:fe^-«^febT^^^t•r'5A 

So S*l^i^^{c^^-5A;^iiy:^^c^):^-a 

-r5A:;^ay:£^<D-sc;65^^ufc^'g'jc:?i;. m^^m^ 
[0122] »9 . A;^a'J^«^fi8'^-r5^s^c43v^ 

A;^a'j^^^'g-/uT'S3§rs?tL5<oT% KW^m^-r^~ 

50 ^-n(0^<^-:y^Wm.^^mz%f&.K^(0-n(0'^m. 
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tf^^o Lfcii^-^X. Ai^^m^'r^-^<Oy<^->\z 10 

mw ^^m<oAmm^mm.\^^^-'mM.^\<o^^m 

m2\ (a) \t.mi<oAti^^<Dum^m^^7r^ir±: 
(b) \xmi(OAid^^(onmtm^^^ 
-rmmmxh^o 

[1^3] mi<om^^^<ouufj:m^^7r^'t%^mx^ 

20 

[04] (a) \^mi<oAti^m^i:oxmi^\.ti2m 

(DAt^M'^^^Tf^'IrmXlhy). (b) (a) (0 2m<0 

Atim'&m.\z.y^^^ V =^^^^^^-rmxh ^ . 
(c) (b) <D>^-v =^^^mcM'r^^m^^^'r 
mx^^o 
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